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II  SUPPLEMENTARY  NOTES 


Laboratory  experiments  were  performed  to  gain  additional  information  about  the  operatior 
of  automatic  detergent  dispensers  on  Army  dishwashing  machines.  Investigations  were 
directed  at  determining  when  dispenser  control  units  should  be  adjusted  and  how  they  art 
affected  by  the  chemical  composition  and  concentration  of  dishwashing  compounds  and  by 
the  temperature  of  the  dishwashing  solutions,  j J 

It  was  determined  that  the  dispenser  need  not  be  re-adjusted  when  changing  from  one 
specification  dishwashing  compound  to  another,  providing  both  conform  to  Federal  Spec¬ 
ification  P-D  425.  However,  when  chanting  from  one  commercial  product  to  another,  the 
control  unit  should  be  re-adjusted.  Adjustment  should  be  made  while  the  electrode  is 
immersed  in  a  solution  of  the  new  compound  prepared  at  the  desired  concentration  and 
maintained  at  a  temperature  between  150°  and  l60°F.  (65-71°C. ) . 

The  experiments  also  showed  that  the  temperature  of  the  wash  solution  should  be  kept 
between  150°F.  and  l60°F.  (65-71°C.).  If  the  tajrperature  remains  below  150°F.  (65°C.), 
the  automatic  detergent  dispenser  will  maintain  the  solution  at  an  excessively  high 
concentration.  At  temperatures  above  l60°F*  (71°C.),  the  concentration  will  be  too  low. 
It  was  also  determined  that  the  titration  factor  to  use  with  the  General  Services 
Administration  (GSA)  detergent  test  kit  (supplied  with  the  GSA  automatic  detergent 
dispenser)  should  be  checked  by  titrating  a  0.20  to  0.25  percunt  solution  of  the  dish¬ 
washing  compound.  Ibis  factor,  when  determined,  should  be  used  in  subsequent  deter¬ 
mination  of  solution  concentration. 
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FOREWORD 


Automatic  dishwashing  compound  dispensers  simplify  machine  dish¬ 
washing  operations  by  automatically  maintaining  a  relatively  constant 
and  optimum  concentration  of  vash  solution.  laboratory  experiments 
were  performed  to  answer  questions  about  the  operation  of  automatic 
dispensers  on  Army  diiuvashing  machines.  These  experiments  were  concerned 
with  the  adjustment  of  the  control  unit  of  these  dispensers  when  changing 
free  one  dishwashing  compound  to  another,  and  with  the  effect  of  changes 
in  the  temperature  of  the  wash  solution. 

These  tests  have  contributed  to  a  better  understanding  of  the 
problems  attending  the  use  of  automatic  detergent  dispensers. 
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ABSTRACT 


Laboratory  experiments  were  performed  to  gain  additional  information 
about  the  operation  of  automatic  detergent  dispensers  on  Army  dishwashing 
machines*  Investigations  were  directed  at  determining  vhen  dispenser 
control  units  should  be  adjusted  and  how  they  are  affected  by  the  chemical 
composition  and  concentration  of  dishwashing  compounds  and  by  the  temperature 
of  the  dishwashing  solutions. 

i 
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It  was  determined  that  the  dispenser  need  not  be  re-adjusted  when 
changing  from  one  specification  dishwashing  compound  to  another,  providing 
both  conform  to  Federal  Specification  P-D-425.  However,  when  changing 
from  one  commercial  product  to  another,  the  control  unit  should  be 
re-adjusted.  Adjustment  should  be  made  while  the  electrode  is  immersed  in 
a  solution  of  the  new  compound  prepared  at  the  desired  concentration  and 
maintained  at  a  temperature  between  150°  and  l6o°F.  (b5-71°C.). 

Th !  experiments  also  showed  that  the  temperature  of  the  wash  solution 
should  be  kept  between  1^0 °F.  and  l6o°F.  (65-71°C.).  If  the  temperature 
remains  below  150  F.  (6yC.),  the  automatic  detergent  dispenser  will 
maintain  the  solution  at  an  excessively  hifch  concentration.  At  temperatures 
above  l60°F.  (71°C.),  the  concentration  wiL.  be  too  low. 

It  was  also  determined  that  the  titration  factor  to  use  with  th? 

General  Services  Administration  (GSA)  detergent  test  kit  (supplied  with 
the  GSA  automatic  detergent  dispenser)  should  be  checked  by  titrating 
a  0.20  to  0.25  percent  solution  of  the  dishwashing  compound.  Ibis  factor, 
vhen  determined,  should  be  used  in  subsequent  determination  of  solution 
concentration. 
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FACTORS  AFFECTING  THE  OPERATION  OF 
AUPCMATIC  DISHWASHING  COMPOUND  DISPENSERS 


I.  INTRODUCTION 


Many  of  the  dishwashing  machines  in  Army  r esses  are  equipped  with 
automatic  detergent  dispensers.  The  purpose  of  these  dispensers  is 
to  simplify  the  dishwashing  operation  by  automatically  dispensing 
and  maintaining  a  relatively  constant  and  optimum  concentration  of 
dishwashing  ccri-ound  in  the  wash  solution  of  the  dishwasher.  Prior 
to  the  installation  of  these  dispensers,  or  vim  the  dispenser  is 
not  operating  properly,  the  dishwashing  compound  is  manually  added 
to  the  wash  solution  by  the  dishwashing  machine  operator.  If  these 
additions  are  not  made  at  regular  intervals,  unsatisfactory  cleaning 
and  inadequate  rinsing  could  result.  T*hlevare  frequently  is  washed 
by  hand  and  rinsed  and  sanitized  mthe  dishwasher  because  the  wash 
cycle  of  the  dishwasher  is  not  working  properly.  The  installation  of 
an  automatic  detergent  dispenser  on  a  dishwashing  machine  does  not 
guarantee  good  cleaning.  In  addition  to  maintaining  the  dishwashing 
machine  in  good  working  condition,  the  wash  solution  must  be  maintained 
within  the  optimum  temperature  range.  The  setting  of  the  control¬ 
signaling  unit  of  the  detergent  dispenser  must  be  periodically  checked 
to  maintain  the  proper  wash  solution  concentration. 

This  report  includes  tests  performed  by  U.  S.  Axroy  Natick  Laboratories 
to  determine  the  concentration  of  different  dishwashing  compounds  in 
wash  solutions  at  temperatures  between  120°  to  l80°F.  (49^  to  82°C.) 
when  the  detergent  dispenser  control  is  on  one  setting. 

II.  EXPERIMEITCAL  SECTION 

A.  Test  Dishwashing  Compounds  -  The  dishwashing  compounds  used  in 
these  experiments  are  identified  in  the  Code  Sheet. 

They  include  the  following  specification  and  commercial  products: 
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Code  Mo. 

Class  of  Product 
(Federal  Stock  So. 
or  Coneerclal) 

Specification 

So.  and  Type 

For  Use  in 
Soft-Hard 
Water 

D-l 

7930-965-6899 

P-D-425,  Type  I 

Hard 

D-2 

7930-269-l£i 7 

P-DA25,  Type  I 

Hard 

D-3 

7930-985-6906 

P-D-425,  Type  1 

Hard 

D-4 

7930-985-6899 

P-D-%25,  Type  I 

Hard 

D-5 

Ccmaerciftl 

— 

Hard 

d-6 

793O-269-K78 

P-D-425,  Type  II 

Soft 

D-7 

7930-267-4932 

P-D-425,  Type  II 

Soft 

D-8 

7930-205-1387 

P-D-425,  Type  II 

Soft 

D-9 

Casmurclal 

— 

Soft 

D-10 

Commercial 

0 m 

Soft 

D-ll 

7930-985-6905 

p-D-435 

Soft 

D-12 

7930-985-6905 

p-D-435 

Soft 

B.  Teat  Equipment 

An  automatic  detergent  dispenser,  listed  as  FSH  7320-011-1699 
in  the  GSA  Federal  Supply  Catalog.  .&*>  used  in  the  tests  (Procedure  3  - 
Appendix  A).  This  dispenser,  identified  as  Solu-Matic  Model  24 
manufactured  by  Economics  Laboratory,  Inc.,  Includes  a  detergent 
reser/oir,  a  solenoid  valve  to  be  inserted  in  the  hot  water  line  leading 
into  the  reservoir,  an  electrical  control  with  a  signaling  device, 
and  a  wash  solution  electrode  (conductivity  cell). 
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The  dispenser's  control  wait  activates  a  buzzer  and  opens  the  solenoid 
valve  when  the  conductivity  or  the  concentration  of  the  wash  solution  in  the 
dishwasher  is  below  the  pre-set  value.  When  the  solenoid  is  activated, 
hot  voter  flovs  into  the  detergent  reservoir  dissolving  some  of  the  dish- 
washing  compound  and  this  detergent  Solution  flovs  into  the  wash  tank. 

The  solution  of  dishmshing  josapound  flows  from  the  reservoir  into  the 
•  wash  solution  until  the  conductivity  satisfies  the  control  unit  setting. 

When  the  buster  sound  for  more  then  15-2C  seconds,  a  red  light  appears 
and  stays  on,  indicating  that  the  reservoir  is  void  of  dishwashing  compound. 

The  operator  oust  then  add  powdered  detergent  to  the  resei  "'ir. 

I 

i 

C .  Laboratory  Dxparaeente 

(l)  Experiment  Xfc>.  1  -  Conductivities  of  Solutions  of  Dishwashing 

Compounds.  Alkalis,  Alkaline  Salts  jflg,  T antral  Baits 

Machine  dishwashing  cocpouMa  are  mixtures  of  ilkallns  compounds, 
principally,  sodium  salts  of  phosphates,  silicates,  carbonates  and  sodium 
hydroxide.  Dissolved  in  water,  these  compounds  are  highly  ionized.  The 
electrical  conductivity  of  solutions  of  dishwashing  compounds  is  used  as  a 
measure  of  their  concentration.  However,  the  compositions  of  commercial  and 
federal  specification  dishwashing  compounds . are  known  to  differ  from  each 
other  in  the  proportions  of  these  alkaline  compounds  and  the  conductivity 
of  their  solutions. 

I 

Questions  concerned  with  adjusting  the  00011*01  setting  of 
detergent  dispensers  were: 

(a)  Is  it  necessary  to  change  tnese  settings  when  using 
Federal  Speci float ion  P-D-425  disavaehiig  compounds,  but  changing  from 
one  lot  to  another,  or  changing  from  one  manufacturer 1  s  product  to  another 
company's  product? 

(b)  Do  minor  variations  in  the  chemical  composition  of 
dishwashing  compounds  greatly  affect  the  cjnductivity  of  their  solutions, 
so  that  changes  in  the  control  settings  are  required? 

To  answer  these  questions,  several  experiments  were  performed.  In  one 
experiment,  the  Solu-Matic  Modal  24  Detergent  Dispenser  control 
unit  was  djusted  to  buzz  for  11-13  seconds  (Test  Procedure  3,  Appendix  A) 
when  the  *?ectrodes  ve:;c  teaernad  in  a  0.2  percent  solution  of  sodium 
chloride  (.Had)  at  1^5°  +  2  F.  (65  ♦  1  C. ).  Solutions  of  four  Type  I 
compounds  (P-B-425),  three  Type  II  compounds  (P-D-425),  two  F-D-435  compounds, 
and  three  coexiercial  Aisbwinhiug  compounds  (D5,  D9  and  DIO)  were  prepared 
at  a  concentration  to  equal  the  conductivity  of  the  0.2  percent  N&C1 
solution.  The  concentration  of  these  solutions  was  determined  by  titration 
(Test  Procedure  1A,  Appendix  A)  end  is  recorded  in  Table  I.  Total  alkalinity 
values  (percent  Ifa^O)  and  pH  values  of  0.3  percent  solutions  of  these  com¬ 
pounds  are  Included  in  thic  table.  The  cosceatrati  cn  of  solutions  of  Type  I 
compounds  varied  from  0.25  to  0.&8  percent,  for  Type  II  compounds  from  0.24 
to  0.25  percent.  The  concentration  of  the  solutions  of  dishwashing  compounds 
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D5,  D9  and  Dll  (one  of  the  F-D-435  compounds)  was  in  a  lower  range  :  0.22, 
0.19  and  0.20  percent,  respectively,  These  three  cosipounds  contain  caustic 
soda  (ifaOH);  the  others  do  not. 

In  another  experiment,  solutions  of  caustic  soda,  alkaline  salts, 
and  sodium  sulfate  were  prepared  to  concentrations  so  aa  to  equal  the 
conductivity  of  C.2  percent  solution  of  sodium  chloride  at  149°  +  2°F. 

(65°  +  1°C.).  The  concentration  of  these  solutions  was  determined  by 
weighing  the  resulting  solution  and  determining  the  weight  of  salt  used  to 
prepare  the  solutions.  These  soluti  ons  ranged  in  concentration  fi*aa  0.0 6 
percent  for  H&Ofi  to  0«8l  percent  for  regular  borax  (Table  II),  Inspection 
of  these  data  show  that  there  is  no  direct  relationship  between  the  con¬ 
ductivity  of  the  solution,  the  alkalinity  of  the  salt,  and  the  pH  of  a 
solution  of  the  salt.  Ike  two  Most  alkaline  Materials  (caustic  soda  and 
sodium  orthosilicate)  requiring  the  least  concentration  to  produce  a  solution 
of  the  required  conductivity  yield  large  quantities  of  hydroxyl  ions 
(OH")  by  ionization.  With  the  exception  of  the  proton  (3*-),  the  hydroxyl 
ion  has  the  greatest  conductivity  of  all  the  inorganic  ions.  The  con¬ 
ductivity  of  water  solutions  of  salts  and  alkaline  chemicals  depends 
upon  the  degree  of  dissociation  into  ions,  the  conductivity  of  the  ions 
produced,  and  the  degree  of  hydrolysis  to  fora  veak  acids  and  hydroxyl 
ions-  These  effects  are  additive  and  tne  sum  of  these  effects  determines 
the  conductance  of  the  solution. 
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(2)  giaperlTaeat  Ho.  2  -  Solution  Concentration  and  Conattityriby 


In  another  experiment,  0.1,  C.2  and  0.3  percent  solutions  of 
four  dishwashing  compounds,  7>1,  1)6,  D9  and  D10,  were  preps*  «a.  The  exact 
concentrations  were  determined  by  analysis.  Conductivity  measurements  of 
these  solutions  were  performed  at  a  temperature  of  2 40°?.  (6o°C.)  in 
accordance  idth  Test  Procedure  3,  Appendix  A.  Solutions  of  sodium  chloride 
were  prepare!  to  match  the  conductivity  (same  response  to  control-signaling 
unit)  Of  these  dishwashing  solutions,  the  concentration  of  sodltn  chloride 
solutions  in  terms  of  ppa  HaCI  was  determined  as  outlined  in  Test  Procedure  2, 
Appendix  A.  The  results  are  shewn  in  Table  HI  and  graphically  expressed  in 
Figure  I.  When  solutions  concentrations  are  plotted  against  solution 
conductivities  in  terms  of  ppu  HaCI,  three  straight  lines  are  obtained; 

C  anercial  D9  and  USA  Type  II  (06)  ccerpcundo  ore  on  separate  lines  and 
Ccranercial  D10  and  0SA  Type  I  (Dl)  caapounds  are  on  the  third  line.  The 
test  data  show  that  there  is  no  direct  relationship  between  the  conductivity 
and  the  alkalinity  of  a  dishwashing  solution. 


(3)  £acper  freest  Bb.__3.  -  Solution  Temperature  and  Conductivity 


Question:  When  the  concentration  of  a  dishwashing  compound 
in  a  wash  solution  is  controlled  by  aa  automatic  detergent  dispenser, 
how  is  the  concentration  affected  by  changed  in  tho  temperature  of  the 
wash  solution? 
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A  0.2\  percent  solution  of  GSATFypa  II  (J>5)  dish washing  c impound  was 
prepar«A':aad  heated  to  a  tsaperature  of  l6o°P.  (71°C.).  The  cortrol- 
signaling  unit  of  the  detergent  dispenser  was  adjusted  to  buzz  for  11-13 
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TABLE  III 

CONDUCTIVITY  OF  SOLUTIONS  OF  DISHWASHING  COMPOUNDS* 


Dishwashing 
Compound 
Code  So, 


Dishwashing  Compound  Solutions 
Concentration  Conduct ivity  Expreseed 

Percent  by  Weight  (l)  Aa  ppa  Sodlun  Chloride  (2) (3) 


* 

D-l 

0.1 

960 

1 

d-6 

0.1 

1020 

1 

i 

i 

D-9 

0.1 

1350 

t 

I 

j 

D-10 

0.1 

890 

D-l 

0.19 

1700 

I 

D-6 

0.20 

2040 

i 

\ 

t 

i 

d-9 

0.19 

2850 

i 

i 

0-10 

0.20 

1770 

i 

D-l 

0.30 

2560 

i 

d-6 

0.30 

3170 

d-9 

0.27 

3620 

D-10 

0.29 

2540 

*  Solution  Temperature  2  140°F.  (60  C.) 

(l'  Procedure  1A,  Appendix  A  (methyl  orange  end  point) 

(2)  Procedure  3r  Appendix  A  (conductivity  control  unit  of  detergent 
dispenser) 

(3)  Procedure  2,  Appendix  A 
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FIGURE  I 

CONDUCTIVITY  OF  SOLUTIONS  OF  DISHWASHING  COMPOUNDS 

SOLUTION  TEMPERATURE- 60*C  (I40*F) 
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CONCENTRATION  OF  DISHWASHING  COMPOUND  SOLUTIONS- %  BY  WT. 


seconds  when  tilt  electrode  was  immersed  in  this  solution.  Using  this 
setting  and  following  Test  Procedure  3,  Appendix  A,  other  solutions 
of  GSA  Type  II  (Db)  dishwashing  compound  were  prepared  to  give  the  sswae 
response  at  solution  temperatures  of  120°F,  (4<?°C,),  140°F.  (6o°C.)  and 
l8C°F.  (8C°C.).  These  dishwashing  solutions  vere  titrated  with  0« Sjf 
BfeSOjj,  end  the  concentration  was  determined  Ik.  accordance  vita  Test  Procedure 
1A,  Appendix  A.  A  similar  test  was  performer  using  dishwashing  compound 
commercial  D9.  The  results  listed  in  Table  IV  and  graphed  in  Figures  31  and  III 
show  that  as  the  solution  temperature  increases  the  conductivity  Increases. 

Thus,  as  the  concentration  of  the  dishwashing  compound  decreases  the 
control  will  not  call  for  store  compound  to  he  added  to  the  wash  water 
because  of  the  increased  conductivity  caused  by  the  increase  in  solution 
temperature.  The  results  shew  the  importance  of  maintaining  the  dishwashing 
solution  at  the  proper  temperature  for  effective  cleaning  and  oubseiuent 
rinsing  as  veil  as  for  economy. 

(1 )  Experiment  Bo.  4  -  Titration  Procedures  for  Determining  Solution 

Concentration  of  Dishwashing  Compounds 

The  automatic  detergent  dispenser  purchased  frcai  the  General 
Services  Administration  contained  a  titration  kit  for  detancining  the 
concentration  of  dishwashing  solutions  based  on  alkalinity.  A  5  ml. 
sample  Of  wash  solution  is  titrated  with  an  acid  solution  to  a  pheuolph- 
thaleln  end-product.  The  directions  state  that  each  drop  of  titrating 
acid  is  equivalent  to  0.01  percent  of  the  dishwashing  compound.  A 
comparison  of  the  results  obtained  using  SLABS  Test  Method  Procedures  1A 
and  IB  and  the  GSA  Kit  Test  Procedures  1C  (Appendix  A)  is  shown  in  Table  V. 

In  every  case,  the  concentration  values  obtained  with  the  GSA  kit  are  lover 
than  the  values  obtained  by  the  HIABS  methods.  Dishwashing  compounds  are 
not  equal  in  alkalinity  and  a  single  titration  factor*!#  not  applicaole 
to  all  compounds.  Low  or  erroneous  titration  values  ar<»  obtained  with  the 
GSA  kit  vhsn  dishwashing  compounds  containing  an  oxidizing  bleach  are  tested 
because  the  color  of  the  indicator  will  disappear  during  titration.  The 
method  used  by  IflABS  required  that  several  crystals  of  sodium  thiosulfate 
be  dissolved  in  the  sample  solution  before  adding  the  color  indicator,  lira 
eodium  thiosulfate  reduces  the  bleach  before  it  can  react  with  the  color 
Indicator. 


I 


*  One  drop  of  GSA  rcid  solutiu'  equals  0.01  percent  dishwashing  compound 


TABLE  IV 


DISHWASHING  COMPOUND  SOLUTIONS  -  CHANGES  Ef  SOLUTION 
CONCENTRATION  AND  TEMPERATURE  TO  MAIifCAIN  CONSTANT  CONDiXTTlVTfl 


Dishwashing 
Compound 
Code  No, 

i 

i 


Dishwashing  Solutions  -  Constant  Conductivity  (l) 
and  Chaatilng  Concentration  (Percent  by  Weight)  (g) 

Solution  Temperatures  -  °F.  (°C. ) 

igo°?.fr9°e.)  WV.(6o°c.)  i6o°p.{71°c.)  i8o°p.(6g°c.l 

0*29  0.24  0.22  0.17 


D-9 


0.27 


0.22 


i 

i 

J 


Procedure  3,  Appendix  A 
Procedure  1A,  Appendix  A 


0.19  0.17 
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CONCENTRATION  OF  DISHWASHING  SOLUTION  - 

PERCENT  BY  WT 


A  value  of  0.21  percent  was  obtained  when  the  titration  was  performed  using  sodium  thiosulfate 
as  an  anti -chi or. 


m. 


COJJC LOS  IONS 


These  tests  indicate  that  the  control  setting  on  automatic 
detergent  dispensers  need  not  be  adjusted  each  tine  vhen  changing 
frcn  one  lot  6f  dishvaching  compound  to  another  or  ft'oa  caa  manufacturer's 
product  to  another  company's  product,  providing  the  compound  neats  the 
c hassles  1  requirements  of  Federal  Specification  P-D-^25.  However, 
should  the  dlshvashing  compound  contain  caustic  soda,  and  the  current 
specification  P-D-425  does  not  exclude  caustic  soda,  it  vould  be  necessary 
to  adjust  the  controls  in  order  to  obtain  the  desired  concentration. 
Consideration  rtamld  be  given  to  including  in  a  revision  of  P-D-^25  a  con¬ 
ductivity  requirement  for  solutions  of  dishwashing  c copounds.  Vhen 
changing  frcn  one  coonerelal  dishwashing  compound  to  another,  it  is 
necessary  to  oak*  up  this  wash  solution  at  the  desired  concentration  and  at 
a  temperature  between  150°  and  l60°7.  (6$°  and  71°C. }  and  to  ailjust  the 
detergent  dispenser  controls  accordingly.  The  sane  can  be  sail  about 
the  use  of  Federal  Specification  P-D-435  compounds  on  the  basis  of  our 
limited  experience  with  this  product. 

Vhen  dishwashing  machines  ore  equipped  vith  automatic  detergent 
dl  ope  users,  it  is  necessary  to  maintain  the  wash  solution  within  a 
temperature  range  of  150°  to  l6o°F.  (65°  to  71°C.)  to  obtain  a  relatively 
constant  concentration  of  dishwashing  compound.  If  the  wash  solution 
temperatures  fall  below  this  range,  the  washing  solution  say  become  too 
strong  to  rinse  completely  from  the  tableware  and  the  conswptlon  of 
dishwashing  compound  will  be  excessive.  If  the  wash  solution  temperature 
exceeds  l60°P.  (71°C. ),  the  washing  solution  may  become  too  weak  to 
adequately  clean  tableware.  The  controls  of  detergent  dispensers  are 
activated  by  electrolytes  such  as  salt  (HaCl)  as  well  as  by  the  alkali 
and  alkaline  salts  in  dishwashing  compounds.  For  this  reason,  salty 
foods  should  be  thoroughly  rinsed  from  tableware  din  log  the  pre-flushing 
operation,  so  that  the  detergent  dispenser  will  be  eJble  to  maintain  the 
washing  solution  at  the  proper  strength. 

Low  concentration  values  were  obtained  with  tbs  GSA  titration  kit 
because  the  factor  (l  drop  equals  0.01  percent  detergent)  do*.*  not  apply 
to  nil  dishwashing  compounds.  Vhen  titrating  some  strongly  alkaline 
dishwashing  compounds,  the  factor  might  have  to  be  changed  to  1  drop 
equals  0.00 5  percent  detergent.  Low  values  were  obtained  with  this  kit 
because  of  the  presence  of  a  chlorine  bleach  in  sane  of  the  dishwashing 
compounds.  Bleach  decolorises  the  phenolphthaleln  Indicator  and  a  false 
end-point  is  reaeuad  before  the  alkali  la  neutralised. 
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APPENDIX  A  -  TEST  PROCEDURES 


1.  Kathode  for  Determining  the  Concentration  of  Dishwashing  Solutions 
1A  -  STABS  METHOD  (METSYL  ORANGE  INDICATOR) 

! 

Into  a  300  sal*  Krlenaejer  flask,  pour  200  sal.  of  the  dishwashing 
eolation .  Dissolve  several  crystals  of  sodium  thiosulfate  (K&2S2O3)  in 
this  solution,  then  add  several  drops  of  methyl  orange  indicator  solution* 

Titrate  this  solution  with  C.55T  sulfuric  acid.  Record  the  number  cf 
milliliters  of  standard  acid  required  to  neutralize  the  alkali.  Calculate 
the  concentration  of  the  dishwashing  compound: 

Concentration,  Percent  by  Weight  »  %2A 


where :  A  »  ml.  of  O.JN  E2SO4 

F  »  Factor  «  ml.  of  0.5N  HjSCj^  required  to  titrate  0.6  rprast* 
dishwashing  compound  to  methyl,  orange  end-point 

*  Factor  (F)  Is  determined  by  dissolving  a  60.0  gran  sample  of  dishwashing 
compound  in  distilled  water  and  diluting  to  1  liter.  A  10.0  ml.  aliquot 
is  then  diluted  to  200  ml.  with  distilled  water  (200  ml.  contain  0.60  grams 
of  dishwashing  compound)  and  titrated  with  0.5N  H^SO^  to  a  methyl  orange 
end-point. 

Factors  (F)  for  seme  of  the  dishwashing  compounds  are: 


Factors  to  Use 
With  Indicators 


Dishwashing  Compound 

_  _Jg8HJ930 .  ..  .... 

Manufacturer 

Type 

Phenol - 
phthalein 

methyl 

orange 

965-6899 

Wash.  Chen.  Sales 

I 

7.0 

12.9 

1 

269-1277 

ladepend.  Che® 

I 

7.9 

14.1 

: 

985-6906 

Solventol  Chem. 

I 

7.1 

13.2 

j 

965-6899 

ladepend.  Che*. 

I 

3.2 

14.3 

j 

\ 

Impact 

Economics  lab. 

— 

9.8 

12.6 

j 

269-1273 

Wash.  Chem.  Sales 

II 

9.7 

16.0 

! 

267-1*932 

Solventol  Chem. 

II 

9.6 

15.5 

1 

205-1387 

DEK,  Inc. 

II 

9.8 

14.7 

Score 

Economics  Lab. 

— 

11.4 

17.2 

| 

Kloro-Kol 

DuBols  Chem. 

mm 

4.8 

9-3 

j 

985-6905  (1) 

Wash.  Chan.  Sales 

— 

9.5 

12.4 

1 

985-6905  (2) 

Wash.  Cham.  Sales 

m  m 

8.6 

14.2 

3 

(1)  B135770  P-D-435 

! 

\ 

(2)  b4'+6770  P-D-435 

1 

j 

15 

1 

$ 

A 
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IB  -  NIABS  METHOD  toaolphtfod ela  Indicator) 

The  procedure  Is  Identical  with  to®  la  Method,  except  that  the  pheool- 
phthalein  indicator  solution  is  used  is  place  of  methyl  orange*  The  factor 
to  use  in  calculation  concentration  of  dishwashing  solution  is  shown  in  the 
abers  table* 

1C  »  FIELD  MBTHOD  WITS  GHA  TITRATIQP  KIT 

The  titration  hit  supplied  vlth  the  detergent  dispenser  consists  of 
tvo  dropping  bottles  (one  with  aa  acid  solution  and  the  other  vlth  a 
nhenolphthalein  indicator  solution)  and  a  glass  vial  with  a  5  *1.  graduation 
mark. 

Instructions  provided  with  the  kit  are  as  follows: 
a*  Fill  vial  to  line  with  detergent  solution, 
b*  Add  1  drop  of  indicator. 

c*  Titrate  with  acid  solution  until  pink  color  disappears. 

d.  Inch  10  drops  of  the  acid  solution  equals  approximately  0.1  percent 
of  detergent. 

2.  MffraOD  FOR  ANALYSIS  OF  SODIUM  CHLORIDE  SOLUTION 

Pour  100  ml.  of  the  sodiun  chloride  solution  Into  a  300  ml.  Erleoaeyer 
flask.  Add  1  ml.  of  potassium  ehremte  indicator  solution  (a  5  percent 
solution  of  RgCri^O)  and  titrate  solution  with  a  C,1K  silver  nitrate  solution 
to  a  faint,  but  distinct  color  change.  Calculate  the  concentration  of 
eodltn  chloride,  BaCl  ppm  as  follows: 

Concentration,  ppm  NaCl  »  583  x  SXN 

where  :  S  ■  ml.  of  Ag  NO^  solution 

I  »  norrality  of  Ag  NCb  solution 
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3.  METHOP  TOR  PBSPARIHG  SOLUTIONS  OF  DISHWASHING  COMPOUHD3  OF  EQUAL  COHDOCTIVITT 


The  following  procedure  was  used  to  prepare  solutions  of  dishwashing 
compound  of  equal  electrical  ccwAuctivity. 

Prepare  a  liter  of  dishwashing  solution  of  known  concentration.  Transfer 
the  solution  to  a  vide -mouth  glass  Jar  (l  liter  capacity)  and  place  the  Jar 
in  a  hot  water  hath  maintained  at  a  controlled  temperature.  When  the  solution 
reaches  the  desired  temperature,  immerse  the  electrode  (conductivity  cell)  of 
the  control  signaling  unit  into  the  solution  and  adjust  tbs  control  unit  so 
that  the  buster  operates  for  a  period  of  11  to  13  seconds.  The  11-13  second 
bussing  period  is  considered  the  end-point  of  the  test.  HU  a  1  liter,  glass, 
vide -mouth  Jar  with  distilled  water  to  shout  one-half  inch  from  top.  Place 
the  Jar  in  the  hot  water  bath,  heat  to  the  desired  temperature,  and  add  to 
this  water  small  amounts  of  a  dishwashing  compound,  stirring  thoroughly 
to  dissolve  j  After  each  addition,  Immerse  the  electrode  in  the  solution  and 
check  the  response  of  the  signaling  unit.  Keep  adding  dishwashing  compound 
to  the  solution  until  the  signal  buzzer  operates  for  a  period  of  11  to  13 
seconds.  This  second  solution  is  considered  to  be  equal  to  the  first  solution 
In  conductivity. 
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